This study shows that the Q wave pattern on the electrocardiogram provides insufficient evidence for the diagnosis of ischaemic heart disease. Apparent evidence of ischaemic heart disease on the electrocardiogram was misleading in 6 out of zo patients with congestive cardiomyopathy and in 3 of 8 patients with hypertrophic cardiomyopathy. With the increasing application of surgical techniques to patients with atheromatous coronary artery disease, coronary arteriography will undoubtedly assume an increasing role in the more precise delineation of these cases.
Cardiomyopathy has been broadly defined as a subacute or chronic disorder of heart muscle of unknown or unusual cause often with associated endocardial and sometimes pericardial involvement (Goodwin, I970) . 'Primary' cardiomyopathy was used to denote that the disorder was confined to the heart but we now prefer to restrict the term cardiomyopathy to 'heart muscle disease of unknown cause or association' and to describe secondary heart muscle disease according to its cause (Oakley, I971) . Cardiomyopathies are divisible into two main groups: congestive cardiomyopathy in which there is systolic pump failure, and hypertrophic cardiomyopathy which is characterized by diastolic compliance failure with or without obstruction to left ventricular ejection. Hypertrophic cardiomyopathy has previously been known as obstructive cardiomyopathy (Goodwin et al., I960) or hypertrophic obstructive cardiomyopathy (Cohen et al., I964) in this country and as idiopathic hypertrophic subaortic stenosis (Braunwald et al., I960) or muscular subaortic stenosis (Wigle, Heimbecker, and Gunton, I962) in Northem America.
Both congestive cardiomyopathy and hypertrophic cardiomyopathy can masquerade as coronary artery disease and cardiomyopathy can be diagnosed mistakenly in patients who really have coronary artery disease. This study underlines the importance of coronary angiography in order to make the distinction which has hitherto rested by default on the electrocardiogram backed up by circumstantial evidence based on the so-called coronary risk factors exhibited by the patient.
Patients and methods Group A Twenty-two patients, 8 women and I4 men, with ages ranging from 17 to 65 years and a mean age of 47 years, suspected clinically of having a primary cardiomyopathy, were fully studied including selective coronary angiography as part of their diagnostic investigation (Tables i  and 2 ). Selective coronary angiography was carried out by either the Sones or the Judkins technique (Sones and Shirey, 1962; Judkins, I967) .
The cineangiograms were independently reviewed by two of the authors (G.T.G. and M.J.R.). All other relevant clinical factors such as age of the patient, history of angina, family history of atheromatous coronary artery disease, presence of diabetes, abnormal blood lipids, raised blood pressure, and smoking history had [been assembled and weighed as circumstantial evidence before the haemodynamic and angiographic study was undertaken.
Group B A further group of 22 patients in whom a diagnosis of primary congestive cardiomyopathy had been made during life and in whom we had adequate necropsy data was evaluated (Table 3) Five of the i i patients with normal coronary arteries had a history of angina and 2 of them had an infarct pattern on the electrocardiogram ( Fig. i and 2 ). In this group of I4 patients there was no apparent correlation between any of the parameters listed in Table 2 and the presence of either atheromatous coronary artery disease or cardiomyopathy.
Three of the 8 patients with a clinical diagnosis of hypertrophic cardiomyopathy had infarct patterns on their electrocardiograms. The coronary cineangiograms showed normal coronary arteries in all 8 cases. Four of these 8 patients had a history of chest pain suggestive of ischaemic heart disease and 2 of the 4 patients complaining of chest pain showed an infarct pattern on their electrocardiograms.
Of 34 patients with congestive cardiomyopathy in whom we had adequate data either from necropsy (Tables 2 and 3) Necropsy in the cases with congestive obstructive cardiomyopathy revealed overweight hearts with dilated ventricles. The muscle was pale and flabby in character and the coronary arteries were widely patent and free from atherosclerosis. No areas of localized fibrosis suggestive of focal myocardial infarction were present. Light micropsy revealed scattered fibrosis with evidence of muscle fibre necrosis and occasional round cell infiltration. These findings were all nonspecific but suggestive of ,chronic myocardial damage ofunknown cause.
The positive criteria which are usually present consist of cardiomegaly due to hypertrophy and dilatation; endocardial thickening, which may be patchy or uniform (upon which thrombus is often found); as well as some fibrous replacement, particularly of the inner third of the myocardium. The coronary arteries are classically free from atherosclerosis. The histological appearances are similarly nonspecific and usually show the picture which was described above. Electronmicroscopical examination shows partial or complete loss of cristae in the mitochondria, dilatation of sarcoplasmic reticulum, and increased glycogen. That these changes are ,nonspecific in any group of cardiomyopathies has been confirmed by Van Noorden, Olsen, and Pearse (I597I). Possible explanations as to the genesis of these abnormal Q waves have been proposed. Wigle and coworkers attributed the abnormal Q waves in hypertrophic cardiomyopathy to massive hypertrophy of the interventricular septum, and suggested that since ventricular depolarization starts from the left septal surface, massive septal hypertrophy leads to a dominance of early septal forces producing the prominent Q waves. These workers, as well as Braunwald and his colleagues, have described the disappearance of these Q waves with the passage of time suggesting in support of this theory that the development of increasing hypertrophy of the left ventricular free wall counterbalances the electrical forces in the septum and diminishes the Q wave. Coyne (I968) suggested that increasing interstitial fibrosis in the septal area could also contribute to gradual electrocardiographic dominance by the left ventricular free wall through lessening the electrical forces of septal depolarization.
Burchell (I964) has pointed out that in some cases of multiple muscular ventricular septal defects (so-called Swiss cheese ventricular septum) similar Q waves can be seen on the electrocardiogram. This suggests that abnormal muscle structure itself can play a role in the genesis of the Q wave. Extrapolating this to hypertrophic cardiomyopathy, perhaps it is the specifically bizarre myocardial cells in these cases (Van Noorden et al., I971) which are responsible for the genesis of the Q waves.
One further possible explanation is premature activation of a portion of the ventricular septum by an anomalous conducting pathway. This association of hypertrophic obstructive cardiomyopathy and an electrocardiographic pattern suggesting pre-excitation has been noted but is not confirmed so far by intracardiac electrograph studies at the Royal Postgraduate Medical School, London, which have revealed no evidence of pre-excitation pathway (to be published). The exact genesis of the Q waves in hypertrophic obstructive cardiomyopathy remains only an hypothesis, but realization of the frequency of this finding as well as the frequency of angina in these patients may prevent the erroneous diagnosis of coronary artery disease.
The clinical separation of patients with left ventricular dysfunction due to occlusive coronary artery disease from those with congestive obstructive cardiomyopathy can be extremely difficult. The clinical parameters usually employed are of little value in individual cases. In the group studied by coronary angiography in our series, 5 of the ii cases with primary cardiomyopathy had complained of anginal pain, while only one of the 3 cases with atheromatous coronary artery disease had given a history of prior chest pain. (1970) suggested that diffuse scattered fibrosis could ;alter interventricular conduction with loss of positive vector forces.
